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[57] ABSTRACT

Printing platen for positioning a recording medium such
as paper which includes an evacuated chamber having a
slotted face plate for attracting, holding and guiding the
paper. Slots are arranged parallel to each other and the
direction of paper travel, and the vacuum attraction
causes temporary deformation of the paper so that the
slots can effect guiding and tension on the paper during
advancement. Effective platen length can be varied to
accommodate different paper widths.

4 Claims, 2 Drawing Figures
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EVACUATED PRINTING PLATEN

BACKGROUND OF THE INVENTION

This invention relates generally to platens for posi-
tioning recording mediums and more particularly to an
evacuated platen for accurately positioning the medium
during recording at a printing station, then guiding the
medium during advancement.

In certain recording applications, such as nonimpact
printing with ink droplets, the positioning of a paper
web becomes critical. Slight lateral motion of the web
or variation in the increment of advancement produce
noticeable faults in the printing. The permitted posi-
tional tolerance is frequently on the order of 0.1 mm at
the printing station.

The use of vacuum tensioning devices is well known
in the art of controlling paper in web form. Examples of
vacuum tensioning devices are disclosed in U.S. Pat.
Nos. 2,710,154 and 3,259,288. These devices are used to
eftect a drag on the web. In the first patent, the guiding
means attempts to maintain a constant tension on the
web; 1n the second patent, the vacuum station effects a
drag and reserve paper loop which is necessary to obvi-
ate the need for phased pairs of drive tractors. The
second patent will also prevent the web inertia from
causing overshooting at a subsequent printing station
when the advancing means suddenly stops after a line
spacing operation. These devices, however, do not
provide a suitable printing station at the vacuum device
and cannot accurately limit the lateral motion of the
web during its advance.

A printing station in general requires that the web be
maintained flat at the recording area without lateral
deviation during advancement. One technique of insur-
ing web alignment is to place the web under tension
over a plurality of ridges that are parallel to the motion
of the web. An example of such a guiding device is
shown in U.S. Pat. No. 3,549,068. The guiding surface
of this device, however, is curved and thus unsatisfac-
tory for holding the paper web during printing.

SUMMARY AND OBJECTS OF THE
:NVENTION
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It 1s accordingly a primary object of this invention to 45

provide a printing station for a paper web having a
recording surface with means to maintain alignment of
the web and to effect tension on the web during ad-
vancement.

Another important object of this invention is to pro-
vide a printing station having a recording surface with
means to position the web while effecting drag thereon
and to hmit lateral motion of the web during the ad-
vancement.

Yet another important object of this invention is to
provide a recording station having means to effect vac-
uum tension on the web which does not vary directly
with the width of the web being recorded.

A still further object of this invention is to provide a
vacuum platen at a recording station which produces
Increased vacuum attraction at the web edges.

Another important object of this invention is to pro-
vide improved stability in web control by placing a
nonuntform drag across the web during advancement
with the greater drag being near the drive source.

The foregoing objects are attained in accordance
with the principles of the invention by providing a
platen at the printing station which comprises one wall
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of an evacuated chamber with the platen having elon-
gate slots parallel to the web motion and to each other,
thus attracting the paper web against the platen. Except
for a certain minimum width of the web, the slots are of
decreasing length in progression across the web with
occasional full length slots at intervals coincident with
web edges for certain standard width papers. A source
of vacuum is applied to the manifold to provide a con-
tinuous attraction which is effective to hold the paper in
position during printing and maintain a tension on the
paper during advancement by tractor means selectively
operable to pull the web during line spacing operations.
The slots are effective to limit lateral motion during
movement by forming slight longitudinal, temporary
depressions in the paper. The drive source for the trac-
tor 1s at the edge of the platen having the longer slots
and maximum tension to minimize torsion in the tractor
drive shaft. |

A pair of tractor drive wheels engage opposite sides
of the web and the outboard drive wheel is adjustable to
accommodate different widths of paper. The outboard
drive wheel also has connected thereto a shutter which
15 effective to block off a portion of the vacuum mani-
fold which may extend beyond the edge of the web to
thereby conserve the vacuum for the web-covered por-
tion of the platen.

The foregoing and other objects, features and advan-
tages of the invention will be apparent from the follow-
Ing more particular description of a preferred embodi-
ment of the invention, as illustrated in the accompany-
Ing drawing.

BRIEF DESCRIPTION OF THE DRAWING

F1G. 1 1s a perspective view of a printing platen and
assoclated paper guiding apparatus constructed in ac-
cordance with the principles of the invention; and

FIG. 2 1s a view partially in section taken along the
lines 2—2 shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, there is shown apparatus for
moving a continuous paper web 10 from a supply stack
11 between a pair of guides 12, 13, past a printing station
generally indicated as 14 over a pair of forms tractors
generally indicated as 15 to a discharge point. Printing
station 14 includes a platen 16 over which the web 10 is
drawn and a print head 17 schematically shown which
1s reciprocated transversely of the web by a reciprocat-
ing belt 18 mounted on pulleys 19. The paper, indicated
in phantom, is engaged at its marginal perforations 20
by pin wheels 21 and 22 to pull fresh paper into position
at the platen as each line is printed. Guides 23 serve to
maintain the engagement between the paper and pins on
the pin wheels. The pin wheels are rotated by square
shaft 24 driven by motor 25. Pin wheel 22 and its guide
23 are movable 1n either direction along shaft 24 by
operating levers 26 of locking mechanism 27 to accom-
modate papers of varying widths.

Referring to both FIGS. 1 and 2, platen 16 is con-
structed as one wall of a vacuum chamber 30 formed by
additional walls 31, 32, 33 and end walls 34. Platen 16 is
provided with a plurality of slots 35 which communi-
cate with the evacuated chamber 30, thus attracting the
web tightly to the surface of the platen. The slots are
parallel to the web movement and each other. As seen
more clearly in FIG. 2, the slots are extended in the
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platen to the desired length by means of tapered re-
moval of the platen material. As seen in FIG. 1, the slots
are of different lengths to provide vacuum attraction
where necessary. The variation in length permits the
amount of drag or tension to be controlled according to
the widih of the paper web 10. For example, at the left
end of the platen, a group of slots designated 36 are all
of the same length and provide a relatively great attrac-
tion force for narrow webs. The remaining slots, desig-
nated as a group 37, are each successively shorter in
length; however, full length slots 38 are occasionally
interspersed.

It 1s preferable to minimize the load variation for
ditferent width forms on motor 25 during a line spacing
operation in order to achieve the highest degree of
accuracy. The motor has to be selected for the maxi-
mum load expected or for a full width web of paper. If

the web to be printed is a narrow strip, for example,.

extending only over slots 36, then the load is insufficient
and the motor reaction carries the web too far. Thus,
the slots are formed with the maximum length at the
end of the platen where narrow webs are to be expected
and successively diminish gradually in length as the
width increases to the maximum. Occasional long slots
38 may be formed to coincide with the right hand edge
of standard widths of paper to aid in attracting and
sealing the paper edge and to provide additional paper
control onto the tractors. A chamfer 39 is provided at
the bottom edge of platen 16 to improve paper guiding.

The surface of platen 16 is preferably a smooth sur-
face for the paper during advancement but may be
coated with suitable materials to provide the desired
iriction characteristics. The slots are of uniform width
usually from 2 to 3 mm and vary only in length; the
width is a matter of choice dependent on vacuum level
and desired paper flatness. Slot length is a function of
the amount of friction required and the capacity of the
vacuum source to maintain the desired pressure. The
remaining platen material between adjacent slots is
usually wider than the slot widths by approximately 1 to
2 mm. Paper quality may have some bearing on the
dimensions of the slots such as its flexibility or porosity.
By maintaining the vacuum at approximately 3 to 4 cm
of water in chamber 30, the usual single ply business
machine paper will be drawn into the slots such that its
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depressions will approximate 0.01 mm. The effect of

multiple parallel slots is to provide a guiding action as
the web is drawn over the slots during a line space or
skip operation, thus preventing any significant lateral
movement of the web between adjacent recording lines.
The slight deformation of the web into the slot prevents
the lateral movement.

In the mechanism shown, the left edge of a web to be
printed is always at the same point with its marginal
perforations aligned with tractor pin wheel 21. To ac-
commodate webs of different widths, tractor wheel 22
is movable by compressing levers 26 of locking mecha-
nism 27 and sliding the wheel 22 along shaft 24 so that
it coincides with the right hand paper edge. Also at-
tached to locking mechanism 27 and depending there-
from is an arm 49 secured to a bracket 41 which in turn
Is attached to a shutter 42. A pair of resilient, flexible
strips 43 form a vacuum conserving seal about the slot
along which arm 40 moves. The shutter is sized to be
freely movable along the interior of chamber 30 and
when tractor wheel 22 is moved, the shutter moves
therewith to dimension the vacuum chamber to the
width of the web currently being recorded. This is
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effective to maintain the vacuum source substantially
constant within the chamber.

As best seen in FIG. 2, chamber 30 is evacuated
through a port 45, a duct 46, filter chamber 47, and duct
48 by a suitable motor-fan unit 49. The fan is preferably

the high volume type adequate to maintain a vacuum in
chamber 30 of approximately 3 to 4 cm of water.

The amount of slot area and slot length along with
the coefficient of friction of the platen surface is bal-
anced against the width, weight, porosity and velocity
of the paper to provide sufficient drag to control accu-
rately paper motion and inertia. The grouping of the
longer slots and gradual decrease in effective vacuum
with the shorter slots tends to narrow the range of
friction load to be encountered during operation. A
second benefit 1s that the greater tractor load is applied
at the left end which is close to the driving source,
while the smaller friction load is applied to the outboard
or right hand tractor. Shaft torsion is minimized with
this design.

While the invention has been particularly shown and
described with reference to a preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention.

What is claimed is:

1. Apparatus for positioning a web of recording me-
dium comprising:

tractor means engaging opposite edges of said web

for moving said web:;

a chamber extending across the width of said web:

a face plate serving as one wall of said chamber adja-

cent said web, said face plate having a plurality of
parallel slots extending longitudinally in the direc-
tion of motion of said web; and

means for evacuating air from said chamber to

thereby attract said web against said face plate to
provide frictional restraint during the motion of
said web, with said slots being formed to provide
decreasing frictional restraints from one edge of
said web to the other.

2. Apparatus as described in claim 1 wherein said
slots are arranged in first and second groups with the
slots in the first group having common lengths and the
slots 1n said second group having successively decreas-
ing lengths in approaching the other of said edges.

3. Apparatus as described in claim 1 wherein said
slots include at least one group each having gradually
decreasing length extending across said web and having
Interspersed therewith slots of length greater than any

‘1n said group of decreasing length.

4. In a machine for feeding a web and having means
for pulling said web from a source of supply past a
recording station, platen means comprising:

a chamber extending across the width of said web;

means for evacuating air from said chamber;

a face plate at said station serving as one wall of said
chamber adjacent to the plane of travel of said web,
sald face plate having a plurality of parallel slots
through which air is drawn into said chamber, said
slots extending longitudinally in the direction of
web motion and being formed in said face plate to
gradually decrease the frictional restraint imposed
on said web from one edge to the other by vacuum

attraction.
% %k ok %
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